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(54) ENDOSCOPE 
(57)Abstract: 

PURPOSE: To provide a sanitary endoscope which is 
sanitary with excellent operability by enabling loading or 
unloading and exchanging thereof easily according to the 
purposes of diagnosis and application. 
CONSTITUTION: In an endoscope which has a means 
adapted to project an image in a lumen and take an image of 
an object projected on the mirror, a mirror 8 is arranged at 
the tip part of a cap 5 to be inserted into the lumen while 
the cap 5 is made free to load on or unload from an 
operating section 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The endoscope characterized by enabling attachment and detachment of this insertion 
section to the body of an endoscope while arranging in the point of the insertion section in which 
said mirror is inserted into a coelome in the endoscope which has a means to picturize the 
photographic subject image which projected the image in a coelome on the mirror and was projected 
on said mirror. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the endoscope used for dentistry and 

otorhinolaryngology. 

[0002] 

[Description of the Prior Art] Conventionally, JP,63-267329,A is known as an endoscope for 
dentistries currently used in the dentistry field. This endoscope for dentistries consists of a control 
unit, the hard main insertion section which has image pick-up means, such as a solid state image 
pickup device, at a head, and the subinsertion section which possessed the lens system and the 
image guide and was perpendicularly attached as attachment and detachment being free to the main 
insertion section. 

[0003] Moreover, similarly the electronic video oral cavity endoscope of the configuration similar to 
a dental mirror which possesses a camera lens at the head of a handle and a handle, and consists of 
a camera head formed so that a camera lens might reach the location which makes a certain include 
angle from the shaft of a handle, and a means to pour a fluid on the front face of a camera lens is 
indicated by the U.S. Pat. No. 4727416 description in the dentistry field. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the former of the conventional technique 
mentioned above, since it cannot carry out easily, reality cannot be accepted upwards in the oral 
cavity from the configuration and the whole insertion section was bulky, the desorption of the 
subinsertion section attached at the head of the main insertion section was very difficult, and the 
operability of desorption of observing the narrow part in the oral cavities, such as a background of a 
molar, was not good, either. Moreover, in the diagnosis, since not only the subinsertion section but 
the main insertion section was inserted into the oral cavity, it needed to become insanitary about 
the whole endoscope and the whole needed to be washed. 

[0005] Next, in the latter of the conventional technique, although it was observable also by the 
narrow part in the oral cavity from the configuration, in order to insert the camera head itself into 
the oral cavity in that case, after the activity, the whole endoscope needed to be washed like the 
former. 

[0006] This invention was made paying attention to said situation, and observation can perform the 
place made into that object also by the narrow part in a coelome, and moreover, desorption is easily 
free for the insertion section, and according to the object or an application, it is exchangeable and is 
in moreover offering a sanitary endoscope. 
[0007] 

[Means for Solving the Problem and its Function] In order that this invention may attain said object, 
while arranging in the point of the insertion section in which said mirror is inserted into a coelome in 
the endoscope which has a means to picturize the photographic subject image which projected the 



image in a coelome on the mirror and was projected on said mirror, it is characterized by enabling 
attachment and detachment of this insertion section to the body of an endoscope, the object and 
application of a diagnosis — responding — the insertion section — easy — attachment-and- 
detachment - it becomes exchangeable, and it is sanitary and operability can be improved. 
[0008] 

[Example] Hereafter, each example of this invention is explained based on a drawing. Drawing 1 - 
drawing 9 show the 1st example, and show the endoscope equipment used especially for the 
dentistry field. Drawing 1 shows the whole endoscope equipment, the handpiece and 2 are light 
equipment as an endoscope with which 1 observes the inside of a coelome, and the handpiece 1 is 
connected to light equipment 2 through the cable 3. The handpiece 1 mainly consists of a control 
unit 4 as a body of an endoscope, and the cap section 5 as the insertion section. 
[0009] The solid state image pickup device 7 for observing the inside of a coelome and the mirror 8 
are formed in the point 6 of said handpiece 1. Furthermore, the inner package of the illumination- 
light study system 9, the airpipe way 10, and the signal-line 1 1 grade is carried out to the handpiece 
1, and these are connected to light equipment 2 through the cable 3. 

[0010] Drawin g 2 shows light equipment 2. The monitor 16 as a display which performs the display 
of the processor 15 and picture signal which process the picture signal of the pump 14 for supplied 
airs which performs a supplied air, and said solid state image pickup device 7 is formed in the light 
source 13 which supplies the illumination light to said illumination-light study system 9, and said 
airpipe way 10 at the body 12 of this light equipment 2. 

[0011] Said processor 15 consists of the PURIPUROSESU circuit 17, A/D converter 18, memory 19, 
D/A converter 20, a postprocess circuit 21, a memory control circuit 22, and a driver 23. The 
memory control circuit 22 is connected with the frieze switch 24 and the zoom switches 25 and 26. 
Moreover, said light source 13 and the pump 14 for supplied airs are connected to the adjustable 
switches 27 and 28, respectively, and each [ these ] switches 24-28 are formed in front panel 12a 
of a body 1 2. 

[0012] Drawing 3 -9 show the handpiece 1. Drawing 3 is handpiece general drawing, and the 
handpiece 1 is making the shape of a streamline shape, and is formed in the configurations of the 
turbine used by the odontotherapy, and abbreviation identitas. Said control unit 4 and cap section 5 
serve as another object, and can detach from the head of a control unit 4 and attach cap 5 freely. 
[0013] Drawing 4 shows the condition of having removed the cap 5 from the control unit 4. Drawing 
5 carries out the cross section only of the cap 5 of the handpiece 1 , internal structure is shown and 
seal connection of a control unit 4 and the cap 5 is made with O ring 29 prepared in the cap 5. 
[0014] Drawing 6 is the perspective view of a control unit 4. The control unit 4 consists of the head 
pipe section 30 as the insertion section mainly inserted into a coelome, a connection 31, and the 
grasping section 32. The cover lens 33 is formed in the point of the head pipe section 30, and said 
solid state image pickup device 7 is built in it following this cover lens 33. Moreover, said 
illumination-light study system 9 is formed in the periphery of the head pipe section 30. 
[0015] The projection 34 for alignment with cap 5 is formed in the periphery section of said 
connection 31. The opening 35 for supplied airs is formed in the front end section of this connection 
31, and pipe 10a which constitutes the airpipe way 10 from said pump 14 for supplied airs is 
connected to this opening 35. 

[0016] Drawing 8 is the perspective view of cap 5. Cover glass 38 is formed in the point of cap 5, 
and said mirror 8 is formed in cover glass 38 and the location which counters. A mirror 8 may be 
attached free [ rotation ] by pin 8a etc. so that an anchoring include angle can be adjusted to cap 5 
by adhesion etc., although it is good also as immobilization. 

[0017] Moreover, as shown in drawing 9 , while the insertion hole 36 which accepts the head pipe 
section 30 of a control unit 4 is formed inside the cap 5, the opening 39 of pipe 10b which 
constitutes said airpipe way 10, and O ring 29 are formed. Moreover, the crevice 37 is established in 
the end face section inner skin of cap 5. 



[0018] Furthermore, as shown in drawin g 7 , pipe 10b which constitutes the airpipe way 10 from that 
end face side in a head side was prepared in the interior of cap 5, and this head opening has 
countered the inner surface of the mirror 8 attached in the point of cap 5. 

[0019] Next, the endoscope equipment constituted as mentioned above is for observing the inside of 
a coelome, and is used with otorhi notary ngology, especially dentistry in many cases. The handpiece 
1 is used in a coelome, usually inserting, and the image obtained from the handpiece 1 is displayed 
on the monitor 16 of light equipment 2. The mirror 8 is formed in the point of the handpiece 1, and it 
is suitable for observation of the part which has irregularity. Here, the example of the dentistry used 
for an oral cavity endoscope is explained as the example of representation. 
[0020] Explanation of actuation of light equipment 2 carries out reading appearance of the signal 
charge by which image formation of the photographic subject illuminated by the illumination light 
from the light source 13 was carried out to the solid state image pickup device 7 in the handpiece 1, 
and photo electric translation was carried out with the solid state image pickup device 14 with the 
drive signal outputted by the driver 23. The signal charge by which reading appearance was carried 
out is inputted into the PURIPUROSESU circuit 17, and transform processing is carried out to a 
video signal, it is changed into a digital signal with A/D converter 18, and is memorized by memory 
19. The digital signal memorized by this memory 19 is performed by the memory control circuit 22, 
and, as for the signal by which reading appearance was carried out, read-out processing and timing 
processing are outputted to the postprocess circuit 21 through D/A converter 20. Conversion to 
the signal which can be displayed as image processings, such as profile amendment, with a monitor 
16 in the postprocess circuit 21 is performed, and the outputted signal is displayed with a monitor 
16. 

[0021] the image displayed on a monitor 16 is the thing of the digital signal memorized by memory 
19 which reading appearance is carried out and is done for the adjustable accommodation of the 
processing, a quiescence display, an enlarged display, and the reduced display of it become possible, 
and this is performed by operating the frieze switch 24 and the zoom switches 25 and 26 which are 
connected to the memory control circuit 22. 

[0022] In addition, since image display is accumulated in memory 19 as a digital signal, application of 
outputting with a modem the image processing of calculating the die length of the matter in an 
image which compounds an image with patient data (clinical recording etc.), area, etc., and data to 
the telephone line, giving an image filing function, and combination with a peripheral device are easy 
to carry out it. 

[0023] When [ which is too bright as for the image obtained from a monitor 16 ] it is said that it is 
too dark, quantity of light adjustment is possible by the adjustable switch 27 connected to the light 
source 13. It is also possible to stop the exposure of light. Moreover, an air-flow rate can be 
adjusted now with the adjustable switch 28 like [ the pump 14 for supplied airs ] the light source 13. 
It is also possible to lose an air-flow rate thoroughly. 

[0024] Next, actuation of the handpiece 1 is explained. As shown in drawing 3 and drawing 4 , the 
handpiece 1 is usually used, where cap 5 is put on a control unit 4. In order to use it, inserting into 
the oral cavity, the part which will be actually inserted into the oral cavity and will touch on an 
organization turns into a part of the cap 5 in the head side of the handpiece 1. 
[0025] As shown in drawing 3 and drawing 5 , where cap 5 is put on a control unit 4 It is positioned 
so that the pipes 10a and 10b of the airpipe way 10 for a crevice 37 engaging with projection 34, 
consequently sending air to a mirror 8 may be mutually open for free passage (it becomes the 
location where the openings 35 and 39 for supplied airs counter.). The air sent from the pump 14 for 
supplied airs will be led to the point 6 of the handpiece 1 through the pipes 10a and 10b of the 
airpipe way 10, and will be spouted toward the inner surface of a mirror 8 from head opening. 
[0026] Moreover, in the oral cavity, since the light from the external world is intercepted, lighting is 
needed and the illumination-light study system 9 which even a photographic subject delivers the 
illumination light from the light source 13 is formed in the handpiece 1. The illumination light from 



the light source 13 is transmitted by the illumination-light study system 9 to the point 6 of the 
handpiece 1, the transmitted illumination light illuminates a photographic subject, and image 
formation of the photographic subject is carried out to a solid state image pickup device 7 through a 
mirror 8, cover glass 38, and a cover lens 33. 

[0027] Therefore, since seal connection of cap 5 and the control unit 4 is made watertight with 0 
ring 29 prepared in the end face section of cap 5 according to the 1st example, the head pipe 
section 30 by which interpolation was carried out to the insertion hole 36 is waterproofed, and if it 
forces, the handpiece 1 whole is waterproofed. Here, since connection of cap 5 and a control unit 4 
is based on 0 ring 29, attachment and detachment become very easy. Moreover, in the diagnosis in 
the oral cavity using said handpiece 1, since it is to near the point of cap 5 at least, the very 
sanitary diagnosis of being polluted is attained by removing said cap 5, and washing or exchanging. 
[0028] Furthermore, in the condition of having equipped the control unit 4 with the cap 5, a supplied 
air is carried out to the mirror 8 and cover glass 38 of a point 6 of cap 5 through the airpipe way 10 
from the pump 14 for supplied airs. A clear image can be obtained, in case the photographic subject 
image projected on said mirror 8 is picturized with a solid state image pickup device 7 through cover 
glass 38 and a cover lens 33 and it displays on a monitor 16, since the cloudiness within the oral 
cavity of said observation optical system is prevented by this supplied air. Moreover, a way person 
can operate the handpiece 1 by the mirror 8 inserted into the oral cavity, checking an observation 
part with the naked eye. 

[0029] Drawing 10 shows the 2nd example and a different point from the 1st example uses light 
equipment 2 and a monitor 16 as another object, namely, — that is, a stand 41 is established in a 
floor line 40, and the support arm 42 is formed in this stand 41. And light equipment 2 and the 
monitor 16 of another object are laid in this support arm 42. Therefore, it can also treat, moving to 
the location where a patient and a medical practitioner can display only a monitor 16, and showing 
the animation in the oral cavity to a patient. 

[0030] Moreover, a quiescence display and zooming display of an image are possible by carrying out 
adjustable accommodation of the read-out processing of the digital signal memorized by memory 19 
by various switch actuation linked to the memory control circuit 11. Furthermore, if a foot switch 43 
is used for said various switch actuation, unlike the case where the various switches 24-26 for 
image processings are formed in light equipment 2 or the handpiece 1, turbulence of the image by 
blurring etc. can be suppressed to the minimum. 

[0031] Drawing 1 1 shows the 3rd example and a different point from the 1st example is equipped 
with the cap 44 for accepting reality which can be detached and attached freely to a control unit 4. 
That is, it is the configuration which removed the mirror 8 attached in the point 6 of the cap 5 of 
the 1st example, and cover glass 38 is formed at the head of this cap 44 for accepting reality. 
[0032] It was what picturizes the photographic subject image projected on the mirror 8 by CCD7 
through cover glass 38 and a cover lens 33 in the 1st example, and carries out image display to a 
monitor 16. On the other hand, in the 3rd example, the photographic subject itself is picturized by 
CCD7 through cover glass 38 and a cover lens 33, and image display is carried out to a monitor 16. 
According to this, even if it is the image pick-up from the outside of the metaphor oral cavity, the 
observation covering [ unlike the diagnosis by the usual naked eye ] details is more possible. 
Furthermore, in this example, the whole inside of the oral cavity can be observed and the endoscope 
for dentistries which was excellent in operability can be offered. 

[0033] Drawing 12 and drawing 13 show the 4th example, and a different point from the 1st example 
is equipped with the cap with a mirror which can change lines of sight. That is, a crevice 45 is 
established in the point 6 of cap 5, and the heights 46 which fit into said crevice 45 are formed in 
the mirror 8. And the pivotable support pin 47 is attached in the mirror 8 rotatable as the supporting 
point by connecting by the pivotable support pin 47 in the condition of having fitted in heights 46 to 
said crevice 45. 

[0034] According to this example, a mirror 8 can be rotated in the cover glass 38 at the head cap 5, 



and the location which counters, and it can carry out adjustable [ of the lines of sight ]. Moreover, 
unnecessary rotation of a mirror 8 can be prevented by forming the stopper section 48 in the 
heights 46 of said mirror 8. 

[0035] According to this example, a mirror 8 can prevent the unnecessary rotation to which the 
mirror 8 within the oral cavity was contrary to a way person's volition with the stopper section 48 
which could rotate in 0 to about 90 degrees to cover glass 38, and was prepared in the end face 
section of said mirror 8. 

[0036] By this, for oneself, a way person can choose the optimal lines of sight easily in the case of a 
diagnosis, can operate them at it, and can offer the cap with a mirror in which conversion to the 
optimal lines of sight is possible for a way person. Therefore, the endoscope for dentistries which 
was excellent in operability can be offered. 

[0037] In addition, in said each example, although the endoscope for dentistries was described, of 
course, it is applicable also to the therapy of the lug nose and throat field by changing the size of 
the handpiece. 

[0038] According to the embodiment mentioned above, the configuration like a degree is obtained. 
(Additional remark 1) The endoscope characterized by enabling attachment and detachment of this 
insertion section to the body of an endoscope while arranging in the point of the insertion section in 
which said mirror is inserted into a coelome in the endoscope which has a means to picturize the 
photographic subject image which projected the image in a coelome on the mirror and was projected 
on said mirror. 

(Additional remark 2) It is the handpiece for dentistries characterized by being arranged by the cap 
with which said mirror covers the optical system at the head of a control unit of the handpiece in 
the handpiece for dentistries which has a means to picturize the photographic subject image which 
projected the image in a coelome on the mirror and was projected on said mirror, and being able to 
detach and attach freely to a control unit. 

(Additional remark 3) Handpiece for dentistries characterized by the cap which has the mirror from 
which size, a configuration, or an anchoring include angle differs at least according to an application 
while arranging in the point of the cap in which said mirror is inserted into a coelome in the 
handpiece for dentistries which has a means to picturize the photographic subject image which 
projected the image in the oral cavity on the mirror, and was projected on said mirror, and the 
exchangeable thing. 

(Additional remark 4) The endoscope characterized by connecting the insertion section watertight to 
the body of an endoscope in additional remark 1. 

(Additional remark 5) The endoscope characterized by equipping the insertion section with the 
airpipe way which carries out a supplied air to the reflector of a mirror in additional remark 1. 
(Additional remark 6) It is the handpiece for dentistries characterized by connecting the cap 
watertight to a control unit in additional remarks 2 and 3. 

(Additional remark 7) Handpiece for dentistries characterized by equipping the cap with the airpipe 
way which carries out a supplied air to the reflector of a mirror in additional remarks 2 and 3. 
(Additional remark 8) It is the handpiece for dentistries characterized by connecting the cap 
watertight to a control unit in additional remarks 2 and 3. 

(Additional remark 9) It is the endoscope for dentistries characterized by preparing the mirror 
rotatable in additional remarks 1-3 so that modification of lines of sight may be possible. 
[0039] 

[Effect of the Invention] Since the insertion section which equipped the point of the body of an 
endoscope with the mirror was prepared according to this invention, enabling free attachment and 
detachment as explained above, according to the object and application of a diagnosis, it becomes 
exchangeable and is easily effective in it being sanitary and being able to offer attachment and 
detachment and the endoscope which was excellent in operability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The perspective view of the whole endoscope equipment in which the 1st example of 
this invention is shown. 

[Drawing 2] The block diagram of the light equipment of this example. 
[Drawing 3] The side elevation of the handpiece of this example. 

[Drawing 4] The side elevation in the condition of having demounted the cap of the handpiece of 
this example. 

[ Drawin g 5] The side elevation in the condition of having carried out the cross section of the cap of 
the handpiece of this example. 

[Drawing 6] The perspective view of the control unit of the handpiece of this example. 

[Drawing 7] The side elevation which saw through the control unit of the handpiece of this example, 

and the cap. 

[Drawing 8] The perspective view of a cap of the handpiece of this example. 
[Drawing 9] Drawing seen from the end face side of a cap of the handpiece of this example. 
[ Drawing 10 ] The perspective view of the light equipment in which the 2nd example of this invention 
is shown, and a monitor. 

[Drawing 1 1] The perspective view of the cap of the handpiece in which the 3rd example of this 
invention is shown, 

[Drawing 12] The perspective view of the cap of the handpiece in which the 4th example of this 
invention is shown. 

[Drawing 13] The side elevation of a cap of the handpiece of this example. 
[Description of Notations] 

1 [ — A cap (insertion section), 7 / — A solid state image pickup device, 8 / — Mirror, ] — The 
handpiece, 2 — Light equipment, 4 — A control unit, 5 
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40 [0 0 1 3] H4tt»fls«4a»&**yX5e»D*L 
fc^Sg^^-r. H5ttA>Htf-X l©+A««yX5©* 
S»fHLTrtfiS©«jtS*lxfct)©T»0. £tt&4& 
+ f>X5«. *^yX5l^»ltenitO'J>X2 9IC 

[0 0 14] 0 6li»^ffl4©ij5m0Tfe«.. S^ffi4 
B, ±lc#B^lc}fASns}fAfiBiUT©ife®/t-fX 
B53 0. BBB3 1. «B»3 2«>6Bj«StlTt>«. 
JfeBA-f XB83 0©5feJSfiBfcli. *A*-U>X3 3**» 
It^nrfeO. d©*A'-l^>X3 3ICB^TWEH# 
50 8M?7tfftBS4vr»&. St. 5feJaA-fX883 0 
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©<4S'Sfc1tffl©&g3 4*tRlt6nTV>*. r©giK 
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MP3 5lCttllfrSei£«ffl#>Xl 4*&©&ft*Rl 0 

*«*r*/^ ^i o ajtumten-tt)*. 

[0 0 16] 08t4*+-yX5©&£B!T;&£. 
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SnTH*. 5 7-8ttffi^lC<t0*^u/^5lC»L JO 

[0 0 17] *fc, H9lC^-r.fc^JC+^s/7 r 5©rtfll 

c b«#« 4 o&m 3 o sgttAnsjf m> 3 
6«»«tt6ftTv>*t«K:, ine&ft* m 1 0 &m&t 

6/Vf7l Ob©0BP3 9. cmj>?2 9a<Rtte>tiT 
**?:/5©a*«rtHffiCttlH«3 7*t 

[0 0 18] 07IC^-f«t^lC. *V-yy5© 

rt«ittt-t©s«fi!i*»eife«affi!i*"C2iasisi o«ma a? 
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5©jtJ8WtK0Wte.n&5 7-8©rtfflC»|6jlxT 
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»fcttR»Tttfflan* r ttfi&w a> h t?-x 1 \t 

If*. ttErtlCjfALTffifflSn. A>HbT-XliO 

^enfcH«y>^iigfi2© ; &-^ 1 6±»c^an 

•5. A>Htf-Xl©ft««lCtt5 5-8*tRft6nT 

14. ^©ft^CTtbT, PRrt«RKffifflSns«^ffl 

[0 0 2 0] #218® 2 ©ftfls tROTS t . 3W 1 3 
±0©RW*TRSanfc«3#tt, A>HK-Xlrt 

7 fc»«*n. 1 4 -ww 

»b. /'j^d«bbi 7tA*$n, RRflreKR 

^fflsan. A/DJCRR1 8Tr^^;W^C** 

snt^u 1 9 tciBffiatxs. c©^t'j 1 9 icgeis 40 
Ra-mnaa. ^-fs>^ffla#«fft)n. R*njsn& 
2 nctB^sns. jti*$txfcm#(4, jsxh^Dt^ 

@K2 1 ICTlMMjE««>RWHI2:. 1 6TS 

*?ri)6?i«^'s©«*«<ffton : E-^ 1 6T^*an 

[0 0 2 1] *~ * 1 6 ICg^Sn-5iS»t4. 'J 1 
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[0 0 2 4] A>Kt:-Xl©!ft^SKWrs. 
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[0 0 2 5] H3*J:tfH5KjRT ±5K, RfMMlZ 
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**9««Rtt6nTV>*. Ml 3*»6©RW3ttt. 1 
9 lt«fe o TA > H K- A 1 ©ifeJggB 6 STfiS 
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7-8, *A-^f5A3 8, *A'-U>X3 3&ftLT 

mmm?7\zmznz>. 

[0 0 2 7] Lfc^oT, » 1 ©*lS«fc±n«. 
y X 5 ©gSSSBKRtt 6 nfcO 'J > if 2 9 13 <k r> T*A- 

a?L3 6«crt»anfcft*|yw^»3 0ttB*sn. & 

^TI4A>Ffc?-Xl£#jW**$n*. crt?. +^ 
•yX5 fc»fP*4©8WttO'J>y2 9fcJ:S<b©&© 
T. igffil(4ffi©T^S<h£S. WB/\>Htf-A 

lsjflufcnRi'joMfcfc^T. »»sn*©tt, '> 
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fct>©Tfc£. tUt>%. tUt>%. ffcE4 OKliX* 
>H4 1)WR»t6n. £©X*>IM lfctt^ftT-A 

4 2*tRtte.n-a><5. *UT. £©387-A4 2IC 
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&^t. 1 6©**s#tEee*»«RT€sifl: 

B»C&»U H#lcMbTOErt©»HS£-&JS^&, 

[0 0 3 0] **'Jfflffll|a](&l llC&Kl/TH* 
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[0 0 3 2] « 1 OftWiqTM:. 3 5-8fcS*Sn)fc 

* * A'-# 7 X 3 8 A'- V >X 3 3 
LTCCD7llJ:oTii«U. 1 6 fcB«**-f 
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^*^©fe©S:^A'-^5X3 8&i;*A'-U>X3 3 
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